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[57] ABSTRACT

An expansion body for constructions like piles or an-
chorages located in the earth is adapted for insertion
Into the ground in a compact shape and expanded
therein to an expanded shape. The expansion is
achieved by unfolding a folded metallic casing (11) by
filing 1t up with pressurized fluid. Each end of the
elongated body is sealed by a closure comprising a
socket (16, 17) with a sleeve (18, 19) encircling the near
end part of the casing and a bottom plate (20, 21) with
spacing means (22, 23) projecting into the inside of the
casing. The sleeve (18, 19) and spacing means (22, 23)
define an annular space (26, 27) in which the end parts
(14, 15) are kept in a folded position when the body is
expanded.

9 Claims, 9 Drawing Figures
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EXPANSION BODY

BACKGROUND OF THE INVENTION

This invention relates to an expansion body for con-
structions located in the earth including a folded elon-
gated casing and a first and a second closure arranged at
the upper and lower end respectively of the casing, said
casing and closures defining an internal closed space
connectable to a source of pressurized fluid for the
expansion of the body by pressing out the folds of the
casing. |

Expanston bodies of the kind mentioned above have
been proposed for in situ piles and especially as an ex-
panded foot of these. When such piles are used, the
casing 1s first inserted into the ground and then filled
with pressurized water or concrete for pressing out the
folds thereof thus giving the pile its final shape.

A problem related to expansion bodies of that kind
has been the arrangement of the end closures. The rea-
son for this is that said closures must be designed for
sealing the end parts of the casing as well as for enabling
the foldings to unfold gradually from the ends without
causing cracking tensions in the casing. According to
one known proposal for such an expansion body, the
closures are shaped like cone-formed endings of the

casing with successively decreasing depths of the fold-

ings. Closures like that are, however, in practice impos-
sible to manufacture for a reasonable cost. They are also
unsuitable for closely folded casings or when there is a
need for larger inlets or tubes leading through the cas-
ing.

An object of the present invention is to provide an
expansion body with end closures which eliminate the
drawbacks mentioned above. Another object is to pro-
vide an end closure which is simple and cheep to manu-
facture and mount on the ends of the casing.

These objects and others are achieved by providing
an expansion body according to the accompanying
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a longitudinal cross section of an expansion
body according to the invention. The section is taken
along the line 1—1 in FIG. 2.

FI1G. 2 1s a cross section according to the line 2—2 in
FIG. 1. ;

FIGS. 3 and 4 are a cross section of two sheets and a
die beam, showing schematically the manufacture of the
expansion body according to FIG. 1.

FIG. 5 is a side view of an expanded body according
to FIG. 1. |

FIG. 6 1s a cross section according to the line 6—6 in
FIG. §. |

FI1G. 7 1s a longitudinal cross section of the lower end
part of the casing with an aiternative attachment be-
tween the closure and the casing.

FIG. 8 is the same section as FIG. 7 but showing still
another attachment. |

FIG. 9 shows the closure according to FIG. 8 partly
finished.

DETAILED DESCRIPTION
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The expansion body according to FIG. 1 includes a

folded casing 11 and end closures 12, 13 arranged at the
upper and lower end 14, 15 respectively of the casing
11. The casing 11 which is preferably made of sheet
metal 1s folded in zig-zag shape in a way that appears

65
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from FIGS. 4 and 5 and will be described more in detail
later on. In FIG. 1 the folds are only shown schemati-
cally. Each closure 12, 13 comprises a socket or end cap
16, 17 with a sleeve portion 18, 19 and a bottom portion
20, 21. The sleeves 18, 19 have preferably a square cross
section in order to closely fit within a predrilled hole in
the ground to provide for a high degree of expansion.
The bottom portions 20, 21 in the form of square plates
of steel are welded to the sleeves 18, 19 respectively for
forming a sealed ending. Tubular spacing means 22 and
23 respectively are welded to each bottom plate 20, 21
to form part of the sockets 16, 17. They have a rectan-
gular cross section and provide annular spaces 24, 25
between themselves and the sleeves 18, 19. The spaces
24, 25 are arranged for receiving the end parts 14 and 15
respectively of the casing 11 and each space 24, 25
comprises two wide parts 26 in which the casing is
folded and two narrow parts 27 in which the casing is
flat (FIG. 2).

The upper closure 12 includes a fitting 28 welded to
the bottom plate 20 of the socket 16. The fitting 28 has
an internal thread 29 for connection with a conduit in
the form of a pipe, not shown, from an external source
of pressurized fluid. The fluid, for example concrete,
water or air is conveyed into the internal space of the
casing through a passage 30 in the bottom plate. To
prevent the fluid from leaking between the folds in the
socket, a sealing agent 31 is arranged to fill up possible
openings between the folds and between the end part

14, 15 of the casing and the socket 16, 17. The sealing
agent 31 1s preferably some viscous substance as for
example asphalt but other substances can also be used

for example different plastics. _
Four connecting rods or plates 32 are welded to the

sockets 16, 17 for retaining them on the casing ends

when the pressurized fluid starts to unfold the casing. It
might be sufficient with two rods 32 but it is preferred
to have four so that the casing can be protected by them
during handling, transportation and insertion in the
ground especially when the expansion body is rammed
into the ground instead of inserted into a pre-bored
hole. The rods are adapted to follow the contour of the
casing during the expansion of the body, see F1G. 5, and
will thus bring the sockets 16, 17 closer to each other as
the body shortens due to the expansion. Thus, the sock--
ets 16, 17 need not be directly affixed to the respective
ends of the casings.

In the embodiment described above, the expansion
body 1s arranged to be the expanded end of a pile or
anchor. The non-iliustrated tube screwed to the fitting
28 forms the stem of the pile or anchor. |

Reinforcing bars can be inserted through the stem
and into the expansion body before concrete is forced
into the tube to expand the expansion body and form an
integral concrete anchor or pile that consists of a stem
and a foot.

Several expansion bodies can be arranged on the
same stem at desired axial intervals. The inner sleeves
22, 23 can then be dispensed with and the stem forming
tube can have the same dimension as the sleeves 22, 23.
The bottom plates 20 can be welded directly to the tube.
The stem forming tube should then have several big
holes into the expansion body for permitting concrete to
pass into the expansion body and for providing suffi-
cient concrete bridges between the concrete in the stem
and the concrete in the expansion body.
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It is also possible to arrange the expansion bodies on
pre-formed concrete piles. The concrete for expanding
the body or bodies can then be injected through a chan-
nel in the concrete pile or through conduits outside the
pile.

In all the embodiments described, the pile or anchor
with the expansion body or bodies thereon can be in-
serted into a pre-drilled hole 1n the ground or they can
be forced into the ground. When they are forced into
the ground, the bottom end should be provided with a
shoe that can be formed as an arrow point.

A preferred way of manufacturing the expansion
body 1s to start with rolling an iron sheet to a zig-zag
shaped sheet which is cut into smaller sheets of a suit-
able size. Two such sheets 40, 41, see FIG. 3, are laid
over each other, face to face, so that the folds 42 of the
first sheet 40 fall into the folds 43 of the second sheet 41.
Along their middle portions, the sheets 40, 41 form an
opening 44, 45 of about the same size as the spacing
sleeves 22, 23. A die beam in the form of a box girder 46
with the same rectangular cross section as the spacing
sleeves 22, 23 is arranged to be located in the opening
44, 45 when the two sheets are inserted in each other,
see FIG. 4. FIG. 2 is somewhat misleading. The spacing
sleeve 22 should have the same size in FIG. 2 as in FIG.
1.

The two longitudinal side edges 47, 48 are welded
and the double sheet is pressed in a press, not shown, as
indicated by the arrows F. The pressing is finished
when the folds 42, 43 are in close abutment with each
other, as in FIG. 2. Then the beam 46 is withdrawn
from the internal space 49 established by the opening
44, 45 and the sleeves 18, 19 are put onto the ends of the
casing 11. Then, the spacing sleeves 22, 23, to which
bottom plates 20, 21 have been welded, are inserted 1nto
the internal space 49 and the bottom plates 20, 21 are
welded to the sleeves 18, 19. The connecting rods 32 are
then attached to the sleeves 18, 19 by welding and the
ends of the expansion body are dipped into hot fluent
asphalt which fills up and seals possible passages be-
tween each end part 14, 15 of the casing 11 and the
respective socket 16, 17 as well as between the folds in
the socket. The asphalt or other sealing agents pene-
trates also into the folds between the two sheets 40 and
41.

The end closures 12, 13 so obtained are adapted for
keeping the parts of the casing 11 which are located in
the sockets 16, 17 in a folded position when the casing
outside the sockets 1s unfolded and expanded. This is
achieved since the folds are retained tightly adjacent to
each other within the wide parts 26 of the spaces 24, 25
in the sockets. But 1t is also necessary to provide for
some sliding motion in the sockets, otherwise extreme
tensions will appear adjacent the sockets which tensions
might cause the casing to crack. For that reason the
space part 26 is wide enough to allow the folds of the
two opposed sheets 40, 41 to move in opposite direc-
tions sliding against one another as can be seen in FIG.
6. The folds 42 and 43 of the first and second sheet 40
and 41 respectively turn about opposite edges 50 and 51
of the sleeves 18, 19 so that the edges bend somewhat
outwards. The turning and sliding movement is longest
for the folds which are located closest to the spacing
tube 22 and it decreases successively towards the outer
folds. The casing 11 may tear up close to the tubes 22
and 23 which results in slits 52, 53 as indicated in FIG.
6 but otherwise the casing 11 does not crack. The shd-
ing movement is facilitated by the part of the sealing
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4 .
agent 31 which has penetrated inbetween the two sheets
40,
The pressure needed for expanding the casing 11
varies with the formaton in which it 1s located. The

pressure can typically be between a few bars and 50 bars

depending on the depth and the formation. In applica-
tion for which a comparatively low pressure is suffi-

cient, the end closures 12, 13 can alternatively be at-
tached directly to the end parts of the casing 11 as
shown in FIGS. 7-9. In the embodiment according to
FIG. 7 this is done by drilling a hole through the end
caps 16, 17 and the casing 11 and inserting a bolt 54 in
the hole. In another embodiment according to FIGS. 8
and 9 the end caps or sockets 16, 17 are welded to the
ends of the casing by welding seam 55 between the
sleeve portion of the socket and the part of the casing
that 1s not folded. The welding seam 355 1s applied to the
mside of the sleeve as appears from FIG. 9 and the end
cap 1s finished by welding the bottom plate to the wall
portion by a welding seam 56, as can be see in FIG. 8.

It 1s to be understood that the invention is not limited
to the disclosed examples but can be varied in many
ways within the scope of the claims. For example the
casing can be folded in other ways.

We claim:

1. An expansion body for constructions located in
soil, comprising:

a longitudinally folded open-ended casing (11) having

a plurality of folds surrounding an interior space
thereof;

sockets (16, 17) on the ends of the casing;

connecting means (32) coupled between said sockets

and extending along the outside of the casing;

said casing (11) and said sockets (16, 17) forming a

closed chamber interior of said casing;

an inlet (28) connectable to a source to pressure fluid

for pressurizing said closed chamber to expand and
develop said folds of said casing between said sock-
ets; and

a sealing agent (31) in said sockets for preventing

fluid leakage between said casing and said sockets.

2. The expansion body of claim 1, wherein the folding
of said casing is such that said closed chamber 1s 1n the
form of a substantially central space (49) extending
between the sockets and zig-zag shaped narrow spaces
extending laterally from said central space and sur-
rounding said central space; and said sockets each com-
prise substantialy cylindrical spacers (22, 23) extending
into said central space.

3. the expasnion body of claim 1, wherein said sockets
each comprise a tube-shaped spacing means (22, 23)
projecting substantially and parallel with the longitudi-
nal length of said casing and into a central portion of
said closed chamber.

4. The expansion body of claim 1, wherein said con-
necting means (32) comprises at least one connecting
bar mounted to each of said sockets and extending be-
tween said sockets and opposite ends of said casing.

5. The expansion body of claim 4, comprising a plu-
rality of said connecting bars spaced around said casing,
a space being provided between respective adjacent
connecting bars.

6. The expansion body of claim 5, wherein said con-
necting bars extend along the outside of said casing.

7. The expansion body of claim 1, wherein said con-
necting means extends along the outside of said casing.

8. The expansion body of claim 1, wherein said sock-
ets (16, 17) each comprise an outer member (18, 19)
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coupled to an outer portion of said casing, and an inner
cylindrical spacer spaced inwardly from said outer
members and extending into a central portion of said
closed chamber, said casing being retained between said 5
inner cylindrical spacers and said respective outer mem-
ber.

9. an expansion body for constructions located in soil,
comprising;:

a longitudinally folded open-ended casing (11) having

a plurality of folds surroundlng an interior space

thereof;
sockets (16, 17) on the ends of the casing;

means for retaining said sockets on the ends of said 15
casing; '
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6 _
said casing (11) and said sockets (16, 17) forming a

closed chamber interior of said casing:

an inlet (28) connectable to a source of pressure ﬂUId
for pressurizing said closed chamber to expand and
develop said casing between said sockets; and

a sealing agent (31) in said sockets for preventing
fluid leakage between said casing and said sockets;

the folding of said casing being such that said closed
chamber 1s in the form of a substantially central
space extending between said sockets and zig-zag
shaped narrow spaces extending laterally from said
central space and surrounding said central space;
and

sald sockets each comprising substantially cylindrical

spacers (22, 23) extending into said central space.
e * ¥ %K ¥
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